In a 3-month oral toxicity study of a pharmaceutical agent, intranuclear inclusions were seen in the secretory cells of the pars anterior of the pituitary gland of 22 of 40 cynomolgus monkeys, with similar incidences in control and dosed groups. All monkeys were clinically healthy. Electron microscopic examination revealed that the intranuclear inclusions were cytoplasmic invaginations.
Intranuclear cytoplasmic invaginations have been
reported in various types of cells; however, this is not a common finding. To our knowledge, intranuclear cytoplasmic invaginations have not been reported in the pituitary gland of the cynomolgus monkey. This report describes the intranuclear cytoplasmic invaginations in the secretory cells of the pars anterior of the pituitary gland of clinically healthy cynomolgus monkeys.
Forty young adult wild-caught cynomolgus monkeys (Macaca fascicularis) were used in a routine 3-month oral toxicity study of a new pharmaceutical agent. The monkeys were obtained from the Charles River Research Primate Corporation, Port Washington, NY. They were fed Purina Certified Primate Chow No. 5048, housed individually in cages, and maintained under standard laboratory conditions. This study was conducted in accordance with the Animal Welfare Act for the Care of Animals, in a facility accredited by the American Association for Accreditation of Laboratory Animal Care (AAA-LAC).
Routine examinations performed on all monkeys included physical examinations, electrocardiography, and ophthalmoscopic examinations. Hematological, blood chemistry, and urinalysis parameters were also measured.
A necropsy was conducted on each monkey. Se-lected tissues were collected, fixed in neutral buffered 10% formalin, processed, stained with hematoxylin and eosin (H&E), and examined microscopically. In addition, sections of the pituitary gland with inclusions from a few monkeys were stained with Hematoxylin-Shorr S3 stain, Periodic Acid-Schiff Reaction (PAS), and Ziehl-Neelsen stain, and then examined.
Six grids were prepared from the paraffin section of a pituitary gland with intranuclear inclusions from one control monkey using a modification of a technique described by Bretschneider (2) . The grids were stained with uranyl acetate and lead citrate and examined with a Phillips CM 10 transmission electron microscope.
In H&E stained sections, inclusions were observed in the secretory cells of the pars anterior of the pituitary gland of 22 of 40 monkeys (55%), with similar incidence in both sexes in control and dosed groups. The cells containing these inclusions appeared to be chromophobes. The inclusions were dull to bright eosinophilic with a narrow basophilic margin at the periphery (Fig. 1 ). Most of the inclusions were circular, and varied in size from barely visible to one which completely filled the nucleus. The inclusions were often located centrally and less often eccentrically in the nuclei. Affected nuclei occasionally appeared slightly enlarged. The number of inclusions varied from animal to animal, ranging (Fig. 2) . The Hematoxylin-Shorr S3 and or Ziehl-Neelsen stains did not stain the inclusions. Electron microscopic examination revealed cytoplasmic material surrounded by nuclear envelope in the nucleus (Fig. 3) . No other morphologic change was observed in the pituitary glands. Results of routine laboratory tests did not indicate active or residual viral disease in these monkeys.
Intranuclear inclusions have been observed in man and animals since the advent of the microscope, and their presence was often linked to viral infection.
Use of cytochemistry and ultrastructural examina-
tion have revealed that some of the inclusions observed with the light microscope were not of viral origin. Intranuclear cytoplasmic invaginations are a fairly common cause of intranuclear inclusions.
Intranuclear cytoplasmic invaginations have been reported in a variety of disease conditions, as well as in normal aged animals ( 1, (4) (5) (6) (7) (8) 10) . The presence of these inclusions is considered an important diagnostic criterion for a few conditions, such as pap-illary adenocarcinoma of the thyroid gland (3). Serber (9) reported intranuclear inclusions due to cytoplasmic invaginations in the basophils of pituitary glands of gonadal-deficient hamsters. In a literature review, she found reports of intranuclear inclusions in cells of the anterior lobe of the pituitary gland of the goat, hamster, human, mouse, and rat associated with various physiological conditions. Some or all of the inclusions reported may have been due to cytoplasmic invagination.
The presence of inclusion bodies in cells raises suspicion of viral infection, especially in wild-caught monkeys in which communicable diseases are of great concern. Intranuclear inclusions observed by light microscopy should be examined ultrastructurally to determine the type.
We observed intranuclear cytoplasmic invaginations in the secretory cells of the pituitary gland of cynomolgus monkeys as an incidental finding, unrelated to any pathologic condition. Our assumption is that their formation is due to a physiologic phe- nomenon; however, further investigation is needed to prove this hypothesis. We feel that occurrence of intranuclear cytoplasmic invaginations in various tissues is more prevalent than presently reported.
